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(54) LIQUID PRESSURE TRANSFER INK, LIQUID PRESSURE TRANSFER FILM, LIQUID 
PRESSURE TRANSFER PRODUCT AND UQUID PRESSURE TRANSFER METHOD 

(57) A pattern-transferring film having a print pat- 
tern provided on an upper surface thereof is floated on 
a liquid surface within a transferring bath and an objec- 
tive body is immersed into a liquid within the transferring 
bath together with the pattern transferring film under a 
liquid pressure so as to transfer the print pattern onto 
the objective body. The print pattern is obtained by 
being printed by using an optional printing ink or inks of 
blue, yellow, red black and white inks or a ink or inks 
prepared by blending the printing Inks. The liquid pres- 
sure pattern-transfen-ing ink or inks comprise at least a 
resin ingredient and a color pigment. The resin ingredi- 
ent of each of the color inks is composed of a fluoropol- 
ymer resin and the color pigment of each of the color 
inks is an inorganic pigment. In this manner, with liquid 
pressure pattern-transferring ink comprising the resin 
ingredient of the fluoropolymer resin and the inorganic 
pigment in spite of its color, all the color printing inks 
have a weather resistance of 5000 hours or more deter- 
mined by a JIS based sunshine weather meter. Thus, 
there occurs no removal of the transferred pattern out of 
the objective body which tends to be caused by a dete- 
rioration of the resin ingredient, if othenvise and the 
color of the transferred pattern neither changes nor 
fades, which enables the article to have its life span 
maintained for a longer period. 
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Description 

[0001] A liquid pressure pattern-transferring ink. a liquid pressure pattern-transferring film, a liquid pressure pattern- 
transferred article and a method of transferring a print pattern on a objective body under a liquid pressure 

5 

TECHNICAL FIELD 

[0002] This Invention pertains to a liquid pressure pattern-transferring ink useful for transferring and printing appro- 
priate print patterns such as wood grain patterns, marble patterns or other patterns by using a liquid pressure on a 

10 objective article (a body to which the print pattern is to be transferred) having a three-dimensional surface such as a 
cun^ed surface or the like. More particularly, this invention pertains to a improvement on a liquid pressure pattern-trans- 
ferring ink which is suitably useful for printing the print patterns to be transferred on an outdoor objective article such as 
a car body, a guardrail, a fence, a gate, a bridge and so on which tends to be exposed to severe outdoor atmospheres 
such as sunlight, wind and rain and so on. 

15 [0003] Furthermore, this invention pertains to a pattern-transferring film having a print pattern printed thereon by the 
liquid pressure pattern-transferring inK a liquid pressure pattern-transferred article having a predetermined print pat- 
tern transfen-ed from the pattern-transferring film by using a liquid pressure and a method of transferring a print pattern 
on an objective article by using the pattern-transferring film. 

20 TECHNICAL BACKGROUND 

[0004] A method of transferring onto an objective body or article (a body to which a print pattern is to be transferred] 
by using a liquid pressure a print pattern on a pattern-transferring film floated on a liquid surface has been used for print- 
ing the print pattern on the objective body having a three-dimensional surface such as a curved surface and so on. The 
25 liquid to be used may be typically water, but may be a liquid other than the water if it has no trouble for the liquid pres- 
sure pattern-transf ending operation. 

[0005] This liquid pressure pattern-transferring method is one in which a liquid-soluble or liquid-swelling pattern-trans- 
ferring film having a predetermined print pattern of no liquid solution provided thereon is floated on a surface of a liquid 
flowing within a transferring bath and is made swelled by the liquid and then the objective body is immersed into the 
30 liquid within the transferring bath in a manner faced to the pattern-transferring film and has the print pattern transferred 
from the pattern-transfenring film by using a liquid pressure. 

[0006] In case that there should be printed a print pattern to be transferred on such an objective body as is used in a 
place such as a building room or a car room where it is never exposed to an outdoor atmosphere, a printing ink is not 
so much required to have a weather resistance. 
35 [0007] Of late, a curved face printing art utilizing the liquid pressure pattern -transferring process has been required 
to be applied not only to inner articles to be placed within a car, but also to outer articles to be placed outside the car 
and furthermore to outdoor building materials or outdoor structures such as guardrails, gates, bridges and so on which 
are to be used for a longer period. 

[0008] In case that there should be printed a print pattern to be transferred on such an objective body as is exposed 
40 to severe outdoor atmospheres such as wind and rain, sunlight and so on, the printing ink is required to have a weather 
resistance so that the color of the transferred pattern neither changes nor fades while it is exposed to the severe outdoor 
atmospheres for a longer period. In case that the articles such as the guardrails, the gates, the bridges or the likes on 
which the print pattern is to be transferred by the liquid pressure pattern-transferring process have a life span of ten and 
several years to several decades, the surface of the articles on which the print pattern is transferred under tiie liquid 
45 pressure is required to have the same life span as the articles. 

[0009] In general, the printing ink for printing the print pattern on tiie pattern-transferring film to be used for the liquid 
pressure transferring process comprises a resin serving as a binder or a vehicle, a plasticizer serving to adjust a hard- 
ness of the resin, a pigment serving to provide a color thereto and a solvent serving to solve the resin into a liquid. The 
print pattern to be used for being transfen-ed under a liquid pressure may be formed by a gravure printing method by 
50 using a single or a plurality of inks among yellow, red, blue, white and black inks while they are of a primary color or of 
a blended color so tiiat a variety of colors appear where dots of the primary or blended color are superposed one on 
another. 

[001 0] A printing ink of prior art includes a resin having an alkyd resin as a fundamental component and also includes 
a relatively inexpensive pigment having a sharpness of its color. More particularly the prior art printing ink comprises a 
55 resin ingredient including a short-oil alkyd resin of 2 to 1 5 weight % and a nitrocellulose of 3 to 20 weight %. a plasticizer 
including a dibutyl phtfnalate of 2 to 7 weight %, a color pigment of 5 to 40 weight % and a solvent off the residue weight 
%. There is used a phthalocyanine blue as a blue pigment, an anatase type titanium white as a white pigment, a carbon 
black as a black pigment, a permanent red as a red pigment and a disazo yellow as a yellow pigment. 
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[001 1] Such a prior art printing Ink has no problem when it is used for printing the print pattern on the surface of the 
indoor objective body by the liquid pressure pattern transferring method, but It Is confirmed that In case the prior art 
printing ink Is used for printing the print pattern on the surface of the outdoor objective body exp sed to the severe ut- 
door atmospheres such as sunlight, weather and so on for a longer period, the color of the print pattern transferred one 
5 the objective body and tentatively and continuously exposed to the severe atmospheres tends to change or fade. It is 
also confirmed that the transferred pattern loses the original good state or is removed out of the surface of the objective 
body under the same tentative condition. 

[001 2J Imagining that the color of the transfenred pattern changing or fading was caused by the properties of the pig- 
ment in itself of the printing ink, the applicant made a weather resistance test on various metal test pieces having the 

10 printing inks of various colors daubed by using a sunshine weather meter based on JIS (Japanese Industrial Standard) 
so as to confirm the weather resistance (weather resistance hours) of the pigments Included in the prior art printing 
inks. As a result. It was confirmed that the colors of the phthalocyanine blue as the blue pigment and the anatase type 
titanium white as the white pigment neither changed nor faded even in more than 3000 hours and the color of the car- 
bon black as the black pigment neither changed nor faded even in more than 5000 hours, but the colors of the perma- 

15 nent red as the red pigment and the disazo yellow as the yellow pigment changed or faded in about 1 000 and 500 hours, 
respectively Thus, it will be noted that the color of the pattern transferred from the print pattern on the pattern transfer- 
ring film formed by using the prior art printing Ink changed or faded because the pigments had a poor weather resist- 
ance. 

[001 3] It is presumed that It Is caused by lowering the function of the resin Ingredient to disperse the pigment In the 
20 printing ink when time elapses that the actual transferred pattern provided by using the prior art printing Ink loses its 
original good state. 

[0014] As previously described, the transfenred pattern on the outdoor objective article (body) such as the car outer 
article, the building material, the structure and so on is required to have a weather resistance of ten and several years 
to se/eral decades corresponding to the life span of the outdoor article. It corresponds to the weather resistance of 
25 about 5000 hours determined by the weather resistance test using the sunshine weather meter based on JIS (Japa- 
nese Industrial Standards). 

[001 5] However, with the prior art printing ink used, the entire color of the transferred pattern is unbalanced due to the 
lower weather resistance of the red and yellow printing inks prior to the life span of the article and as a result, the color 
of the transferred pattern on the outdoor objective article tends to change or fade. Furthermore, the transfenred pattern 
30 disadavantageously changes from the original good state so that the transferred pattern has the appearance deterio- 
rated or is removed out of the objective article. 

[001 6] Such a liquid pressure pattern-transferred article sometimes has a undercoat provided before the print pattern 
is transferred under the liquid pressure or an overcoat provided thereafter. In tills case, both of the undercoat ad the 
overcoat are required to have the weather resistance Identical to that of tiie transferred pattern. 

35 [0017] Furthermore, the structure such as the guardrail or the bridge Is required to have a decorative layer applied 
thereto. The structure has a surface area extremely larger than ttiose of the Indoor article and the outdoor article such 
as tiie car outdoor article. Thus, a larger amount of paint (varnish) or Ink will be required for applying the decorative 
layer onto the structure, which prevents the decorative layer from being economically produced thereon. 
[0018] Accordingly. It Is an object of the invention to effectively transfer a print pattern under a liquid pressure onto a 

40 outdoor objective body while a transferred pattern printed on ttie objective body has a weather resistance of at least 
about 5000 hours on measurement by a sunshine weatiier meter based on JIS (referred to as a weather resistance of 
about 5000 hours hereinbelow). 

[0019] It Is another object of the invention to prevent a transferred pattern printed on an objective body from being 
deteriorated even alter a long period elapses and from being removed out of tiie surface of the pattern transferred body 
45 SO that the original good state of the transferred pattern can be maintained for a longer period. 

[0020] It is further object of the Invention to apply a decorative layer of higher weather resistance onto a structure such 
as a guardrail, a bridge and so on by using a possibly lower amount of paint or ink. 

[0021 ] The present Invention is to provide a liquid pressure pattern-transferring Ink adapted to accomplish the afore- 
mentioned objects, a liquid pressure pattern-transferring film having a print pattern printed by the liquid pressure pat- 
so tern-transferring ink, a liquid pressure pattern-transferred article having a transferred pattern obtained by using the 
liquid pressure pattern-transferring film and a method of producing the liquid pressure pattern-transferred article. 

DISCLOSURE OF THE INVENTION 

55 [0022] A first feature of the invention is to provide a liquid pressure pattern-transferring Ink comprising a resin ingre- 
dient and a color pigment, said resin ingredient being composed of a f luoropolymer resin artd said color pigment being 
an inorganic pigment . 

[0023] A second feature of the invention is to provide a liquid pressure pattern-transferring film having a liquid soluble 



3 



EP 0 918 078 A1 



or liquid swelling base film and a print pattern printed on said base film, said print pattern being printed by using a liquid 
pressur pattern-transferring ink comprising a resin ingredient and a color pigment, said resin ingredient being com- 
posed of a f luoropolymer resin and said color pigment being an inorganic pigment. 

[0Q24] A third feature of the invention is to provide a liquid pressure pattern-transferred article formed by transferring 
5 a print pattern from a pattern-transferring film to a objective body by using a liquid pressure, said print pattern being 
printed by using a liquid pressure pattern-transferring ink comprising a resin Ingredient and a color pigment, said resin 
ingredient being composed of a f luoropolymer resin and said color pigment being an Inorganic pigment. 
[0025] A fourth feature of the invention is to provide a method of transferring a print pattern from a pattern-transferring 
film to an objective body by using a liquid pressure, said print pattern being printed by using a liquid pressure pattern- 
10 transferring Ink comprising a resin ingredient and a color pigment, said resin ingredient being composed of a f luoropol- 
ymer resin and said color pigment being an Inorganic pigment 

[0026] A f ifth feature of the Invention Is to provide a method of transfenring a print pattern from a pattern-transferring 
film to an objective body by using a liquid pressure, said print pattern being printed by using a liquid pressure pattern- 
transferring Ink comprising a resin Ingredient and a color pigment, said resin ingredient being composed of a fluoropol- 

15 ymer resin and said color pigment being a inorganic pigment. 

[0027] In the first through fifth features of the invention, the f luoropolymer resin may be preferably a vinylidene fluoride, 
but It may be a vinyl fluoride resin or a f luoroolef in copolymer. The color pigment for the yellow Ink may be at least one 
selected from a group of a Iron oxide, a titanium yellow and a lead chromate, the color pigment for the red ink may be 
at least one selected from a group of a rouge, an iron oxide and a lead molybdate, the color pigment for the blue ink 

20 may be at least one selected from a group of an Iron blue, an ultramarine blue and a cobalt aluminate. the color pigment 
for the black Ink may be at least one selected from a group of a carbon black and an Iron oxide and the color pigment 
for the white ink may be at least one selected from a group of a titanium white, a white lead and a zinc white. The print 
pattern may have a design as a collective form of dots provided by a gravure printing method using one or a plurality of 
printing inks selected from the five color Inks while they are maintained at its primary color or blended. For instance, the 

25 outdoor buiWIng material or the structure may have a designed decorative layer as a whole applied thereto by combin- 
ing a ground color of the undercoat and the liquid pressure pattern-transferred layer transferred from the print pattern 
which is in turn printed on the film by using the printing ink of the single color. Materials for a fence and a gate may be 
examples of the building material while the guardrail and the bridge may be examples of the structure. It shouki be 
noted that, In the description, a term "a single color" means that it includes one of a plurality of medium colors obtained 

30 by kklending a plurality of color inks as well as each color of blacK while and three primary colors such as red, blue and 
yellow. 

[0028] In the third through fifth features of the Invention, a resin Ingredient for one or both of the undercoat applied 
before the print pattern Is transfen-ed on the objective body and the overcoat applied thereafter may be preferably a 
f luoropolymer resin, which may be typically a vinylidene fluoride, similarly. 

35 [0029] The fuluoropolymer resin which Is the resin ingredient for the printing ink is never deteriorated even though It 
is exposed to severe outdoor atmospheres for a long period while the inorganic color pigment which is the color pigment 
for the printing ink has a weather resistance of more than 5000 hours determined by a J IS sunshine weather meter. 
[0030] The print pattern on tile pattern transfen-ing film used for the general liquid pressure pattern-transferring oper- 
ation Is obtained by forming a design as a collective form of dots on the pattern-transferring film by a gravure printing 

40 method using one or all of the five color printing inks or the blended inks obtained by blending these color printing inks. 
Since the liquid pressure pattern-transferring ink comprises the resin ingredient of the f luoropolymer resin and the inor- 
ganic color pigment even though It is of any color, the printing inks of all colors have the weather resistance of 5000 
hours or more. Thus, the resin ingredient Is never deteriorated while the color of the transferred pattern layer obtained 
by the single color printing ink neither changes nor fades ad furthermore the color of the transfen-ed pattern layer of the 

45 collective dots obtained by a plurality of color printing inks neither changes nor fades, which Is caused due a unbalance 
of the weather resistance of the printing inks. If othenA/ise. This enables the transferred pattern layers to have the 
weather resistance of 5000 hours or more. 

[0031] Since one or both of the overcoat and the undercoat applied on or under the transferred pattern layer include 
the f luoropolymer resin, their weather resistance Is improved and enables to provide a baking finish therefor and in addl- 
50 tlon thereto the three layers of the undercoat, the transferred pattern layer and the overcoat have an adhesive property 
Improved by the fluoropolymer resin included In the transferred pattern layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 [0032] Fig. 1 is an enlarged cross sectional view of an example of a liquid pressure pattern-transferred article of the 
invention. Fig. 2 is a top view of another example of a liquid pressure pattern-transferred article ad Fig. 3 is a schematic 
diagram illustrating a method of producing the liquid pressure pattern-transfen^ed article. 
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BEST MODE FOR EMBODYING THE INVENTION 

[0033] A fundamental method of transferring a print pattern under a liquid pressure by using a liquid pressure pattern- 
transferring ink of the invention is substantially identical to the prior art method as Illustrated and described in United 
5 States Patent Nos. 4,010,057 and 4,436.571. but a brief d saiption of the method as described in the United States 
Patent No. 4,436,571 will be made here in just below. 

[0034] A pattern-transferring film to be used for the liquid pressure pattern transferring method can be produced by 
printing a print pattern such as a wood grain pattern or a marble pattern on a liquid soluble or liquid swelling base film 
of polyvinyl alcohol resin by a gravure printing method or other method using the printing Ink of the invention. This pat- 
10 tern-transferring film is stored as a pattern-transferring film supply by being wound into a roll or making a bundle of 
sheets alter dried. 

[0035] In case the print pattern on the pattern-transferring film is transferred onto an objective body, a series of pat- 
tern-transferring film or every sheet of pattern-transferring film is drawn out from the pattern-transferring film supply 
before It is supplied into a transferring bath and passes through a coating means such as a roll coater where It Is treated 

15 by an activator which is coated onto the print pattern on the pattern-transferring film. 

[0036] The activator to be used for the treatment serves to restore the printing Ink from the dry state to the swelling 
state so that the print pattern has a state of adhesive property as If it Is just after it is printed. In case the objective body 
has a primary coat or undercoat, the activator preferably includes such a component as never rapidly dissolves a layer 
of the primer coat and has a affinity with a solvent of the primer coat. 

20 [0037] The pattern-transferring film having the print pattern thus treated by the activator is supplied onto a liquid sur- 
face within the transfeaing bath by a suitable film supplying means while the print pattern is upwardly faced. The base 
film of the pattern-transferring film is swelled and softened by a liquid within the transferring bath which may be typically 
a water. Meanwhile, the print pattern on the pattern-transferring film is restored to the state of being fully swelled so as 
to be able to be transferred because it is treated by the activator before It reaches a transfenring area within the trans- 

25 ferring bath. 

[0038] A conveying means serves to convey the objective body so as to partially or entirely immerse it into the liquid 
together with the transferring film while engaging the transferring film which is located at the transferring area within the 
transferring bath. Thus, the print pattern is transferred and closely adhered to a surface of the objective body under a 
liquid pressure which occurs when the objective body is immersed into the liquid. The print pattern can be closely 
30 adhered to and along the curved or complicated rough surface of the objective body In accordance with the extensibility 
of the ink. 

[0039] The conveying means to convey the objective body withdraws up the objective body onto which the print pat- 
tern is attached out of the liquid surface and then conveys the resultant pattern transferred body to a surface treatment 
room. Within the surface treatment room Is showered a hot water onto the pattern transferred body to wash out the 
35 remaining portion of the base film of the transferring film. Thereafter, within the surface treatment room is blown a hot 
air onto the pattern transferred body so that the solvent included in the ink and the activator is evaporated. An over coat 
may be provided onto the pattern transferred body, if necessary 

[0040] The objective body should be conveyed in such a pose that an air never enters between the objective body 
and the transferring film when It is immersed into the liquid within the transferring bath. The liquid within the transfemng 

40 bath has a flow of given velodty so that the transferring film is moved to the transferring area at the given velocity and 
the objective body is immersed into the liquid at the velocity corresponding to that of the transferring film. 
[0041 ] As described in the U.S. Patent No. 4,010,057 specification, the pattern transferring film may be used for trans- 
ferring the print pattern under a liquid pressure by being supplied to the transferring bath before being made dry after 
the print pattern is printed. In this case, treating the transferring film by the activator is not required. As disclosed in the 

45 U.S. patent specification, the pattern-transferring film may be fed to the step of transferring the print pattern alter the film 
is cut into ones of predetermined length, but may be fed thereto in a serial form without being cut. In the latter case, as 
the pattern transferred body is drawn up out of the water after the print pattern is transferred, the succeeding pattern- 
transferring film In the swelled state will be forcefully cut away from the pattern transferred body 
[0042] A fundamental feature of the pattern-transferring Ink of the Invention Is to comprise a resin ingredient com- 

50 posed of a f luoropolymer resin and a color pigment which is an inorganic pigment in spite of Its color. The pattern-trans- 
ferring ink may include a proper additive such as a plasticizer or other and a solvent to dissolve the ink ingredients In 
addition thereto. 

[0043] The f luoropolymer resin which is the resin Ingredient may be preferably a vinylidene fluoride, but it may be a 
vinyl fluoride resin or a fluoroolefin copolymer. 
55 [0044] The ink of each color may Include the following particular inorganic color pigment described hereinbelow. The 
yellow ink has at least one selected from a group of an iron oxide, a titanium yellow and a lead chromate, the red ink 
has at least one selected from a group of a rouge, an iron oxide and a lead molybdate, the blue Ink has at least one 
selected from a group of an iron blue, a ultramarine blue and a cobalt aluminate. The black ink has at least one selected 
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from a group of a carton black and an iron oxide and the white ink has at least one selected from a group of a titanium 
white, a white lead and a zinc white. These color pigments may further have a metal powder pigment such as an alu- 
minum powder, a pearl mica, a brass and so on added thereto in order to provide a different decorative effect thereto. 
[0045] The plasticizer may be a dibutyt phthalate. a dioctyl phthalate or other proper component. 
5 [0046] The solvent may be a toluene, a xylene, an ethyl acetate, a acetone or the like. 

[0047] These ink ingredients may have a content properly set in consideration of hardness or softness, hue. coloring 
and concentration and so on. 

[0048] The print pattern on the pattern-transferring film is obtained by forming a design as a collective form of dots by 
a gravure printing method using one or all of the five color printing Inks as they are a primary color or blended with each 
10 other. 

[0049] For instance, although there are generally used inks of at least three primary colors of blue, yellow and red or 
inks prepared by blending them with each other in order to form by the gravure printing method a print pattern on a base 
film to be transferred on the objective body, there may be additionally used a black ink for the print pattern in order to 
express the original black which cannot appear with these three primary colors and also a white ink therefor in order to 

15 express the white color which cannot appear with the blend of the three primary colors. 

[0050] As previously described, an outdoor article which is to be used for a longer period while it is exposed to the 
severe outdoor atmospheres can be given no weather resistance corresponding to the life span of itself unless all the 
printing inks to be used for printing the print pattern have a predetermined weather resistance because the transferred 
pattern is unbalanced in its color tone, if othenA/ise. 

20 [0051 ] It will be understood that since all the printing inks having the color pigments of the aforementioned colors have 
the weather resistance of 5000 hours or more determined by the sunshine weather meter based on J IS, the prirrt pat- 
tern printed by these inks and transferred onto the objective body has the weather resistance of ten and several years 
through several decades in case of both of the single color and the combination of the optional colors. 
[0052] Some examples of a sample obtained by using the liquid pressure pattern-transferring ink of the invention will 

25 be described hereinjustbelow. In these examples, there is separately formed the sample of every color having a trans- 
ferred layer obtained by transferring on a aluminum test piece under a water pressure a ink layer on a transferring film 
which is in turn provided by daubing one of inks of three primer colors, white and black on a base film. 
[0053] Table 1 shows the specific ratio of ingredients of the printing ink used for obtaining the sample according to the 
example of the invention while Table 2 shows the specific ratio of the ingredients of the printing ink used for obtaining 

30 the prior art sample. The inorganic pigments in the Table 1 were selected from the groups of the aforementioned spe- 
cific inorganic pigm^ts for every color. The organic or inorganic pigments in the Table 2 were a disazo yellow for the 
yellow pigment, a permanent red for the red pigment and a phthalocyanine blue for the blue pigment( all of which were 
the organic pigment) and a anatase type titanium white for the white pigment ad a carbon black for the black pigment 
(alt of which were the inorganic pigments). 

35 



Table 1 



Ingredients of ink 


(Weight %) 


Vinylidene fluoride (resin ingredient) 


5 to 20 


Inorganic pigments (all colors] 


12 to 40 


Dioctyl phthalate (plasticizer) 


4 to 7 


Toluene (solvent) 


residue 



so 
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Table 2 



5 


Ingredients of ink 


(Weight V) 




Re^in inpredietit 




10 


Short-oil alkyd resin 


2 to 15 




Nitrocellulose 


3 to 20 


15 


Orsanic and inoreanic 
pigments 


5 to 40 


20 


Dioctyl phthalate 
(plasiticizer) 


2 to 7 


25 


Toluene 
(solvent) 


residue 



30 [0054] A weather test was made by a sunshine weather meter based on JIS on these samples. This weather test was 
conducted by comparing two kinds of the sample visually or by a color difference meter and confirming when the sam- 
ples change or fade in their color. One kind of the sample was a tested sample which was obtained by continuously irra- 
diating a light from a xenon lamp to the sample during every 25 minutes of one cycle and showering a water during the 
first 5 minutes among the 25 minutes of one cycle, which was repeated for various test times. Another kind of the sam- 

35 pie was a non-tested sample which had the transferred layer, which was obtained by transferring under a water pres- 
sure having the same colors as the aforementioned kind of the sample, but which was given no weather test. As a 
result, it was confirmed that the samples according to the examples of the invention neither changed nor faded in their 
colors and had no transferred ink layer removed out of the test pieces, but that, in the samples according to the prior 
art. the yellow transferred layer began to change and fade in its color in about 500 hours while the red transferred layer 

40 began to change and fade in its color In about 1000 hours and that both of them were observed to be rennoved out of 
the test pieces. 

[0055] Accordingly, it will be presumed that the layers of the transferred pattern of the actual liquid pressure pattern- 
transferred article produced by using the pattern-transferring ink according to the invention will neither change nor fade 
in their colors and will be never removed out of the objective body even though they are either of a single color dot col- 
45 lective form or of a plural color dot collective form even after ten and several years through several decades elapse while 
they are exposed to the severe outdoor atmospheres. 

[0056] An example of a pattern-transferred article of the invention is shown in Fig. 1 . This pattern-transferred article 
10 may be a metal product made of aluminum, stainless steel and so on. an inorganic product made of ceramics or the 
like or a plastic product made of various plastics, but in the illustrated embodiment, the article is shown to be an outdoor 

50 building material such as a gate or the like. An undercoat 16 is provided on an underside of a layer 14 of a transferred 
pattern while an overcoat 1 8 is provided on an upper face of the transferred pattern layer 1 4. The undercoat 16 may be 
provided through a primer coat 20 on a surface 12a of a body 12 of the liquid pressure pattern transferred article 10. 
[0057] As previously described, the transferred pattern layer 1 4 is formed by transferring by the aforementioned liquid 
pressure transferring method a print pattern from a pattern-transferring film having the print pattern printed by using a 

55 pattern-transferring Ink or inks of a single color or plural colors including a fluoropolymer resin and an inorganic pig- 
ment. The print pattern on the pattern-transferring film is fed to the liquid pressure pattern transferring step while It is 
activated by a predetermined activator. 

[0058] In case the undercoat 1 6 and the overcoat 1 8 are applied to the article, these coats may be preferably formed 
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by coating a paint including a resin ingredient of a fluoropolymer resin. The undercoat and/or the overcoat may be 
formed by baking them at a baking temperature of 220°C or more in order to obtain its hard surface. The fluoropolymer 
resin may be a vinylidene fluoride as a preferable example, but may be a vinyl fluoride resin or a f luoroolefin copolymer, 
which is identical to that of the resin ingredient for the ink. 

5 [0059] As the paint for the undercoat and the overcoat which is used in combination of the transferred pattern of the 
pattern-transfenred article having the predetermined weather resistance includes the resin ingredient of the fluoropoly- 
mer resin, the coats may be able to be provided by baking so as to obtain its harder good surface. In addition thereto, 
since the transfen-ed pattern between the coats has the layer of the ink including the fluoropolymer resin in the same 
manner, these three layers can have a higher adhesion to each other. Thus, it will be noted that the property of the pat- 

10 tern transferred article can be more improved together with the weather resistance of the fluoropolymer resin itself. As 
previously described, since the transfen-ed pattern has the weather resistance of 5000 hours and more determined by 
the J IS sunshine weather meter, the life span of the thus obtained pattern-transferred article can be maintained at ten 
and several years through several decades. 

[0060] Another embodiment of the pattern-transferred article and the liquid pressure pattern-transferring method will 
75 be desaibed with reference to Figs. 2 and 3 hereinafter Different from the method of producing the liquid pressure pat- 
tern-transferred article of the aforementioned embodiment, in this embodiment is used a pattern-transferring film having 
a print pattern printed by using a pattern-transferring ink of a single color ad the transferring operation is made by feed- 
ing the pattern-transferring film to the transferring step before it is dried in the same manner as described in the United 
States Patent No. 4,010..057 specification. 
20 [0061] In Fig. 2 is shown a guardrail 30 as an example of the liquid pressure pattern-transferred article having the 
transferred pattern of the single color. The guardrail 30 has an undercoat 34 of brown color which is applied to a surface 
of a body of the guardrail made of metal such as steel so as to provide a ground color thereto and a transferred layer 
36 of black wood grain applied on the undercoat 34 by the liquid pressure pattern-transferring method of the invention. 
A transparent topcoat may be provided on both of the undercoat 34 of the ground color and the transferred layer 36 of 
25 wood grain all over them, if necessary. 

[0062] The wood grain pattern transferred layer 36 can be applied by using the liquid pressure pattern-transferring ink 
as previously described by means of the liquid pressure pattern-transferring method which will be described with refer- 
ence to Fig. 3 hereinbelow. 

[0063] The undercoat 34 and the topcoat may be preferably formed by using a paint including a resin ingredient of a 
30 fluoropolymer resin such as a vinylidene fluoride in the same manner as described with reference to Fig. 1 . 

[0064] In this manner, with the brown undercoat 34 provided on the surface of the body of the guardrail 30 so as to 
provide the ground color thereto and with the liquid pressure transferred layer 36 having only the single black color wood 
grain pattern provided on the undercoat 34, the combination of the undercoat 34 and the liquid pressure transferred 
layer 36 will provide to the guardrail 30 a decorative design layer having a appearance which is as if it is a genuine wood 
35 grain pattern when it is observed from far away. This allows the amount of the transferring ink used for the transferred 
layer 36 to be considerably lower than that in case the wood grain pattern is transferred to the surface of the guardrail 
body 32 all over it and therefore enables the guardrail having a vessel pattern to be inexpensively provided. 
[0065] With such guardrails laid along roads, rivers ad so on in mountain districts, rural districts or cities, for instance, 
they serve to economically provide a good view thereto because they give an appearance as if wooden guard rails are 
40 laid. Since the undercoat 34 and the liquid pressure transferred layer 36 have the higher weather resistance, the guard- 
rails 30 can have a longer life span provided thereto. 

[0066] Although, in the embodiment of Fig. 2, the liquid pressure pattern-transferred article is the guardrail, it may be 
an outdoor building material such as a fence, a gate and so on or the like or a structure such as a bridge and so on. 
[0067] In the illustrated embodiment, although the wood grain pattern was printed by the black ink, it may be printed 

45 by a dark brown ink prepared by properly blending inks of various colors. 

[0068] Now, there will be described a method of applying the liquid pressure pattern-transferred layer 36 to the guard- 
rail 30 of Fig. 2 by using a transferring equipment 40 of Fig. 3. The transferring equipment 40 comprises a pattern print- 
ing section 44 to print a wood grain pattern on a base film of a pattern-transferring film 42 and a liquid pressure pattern- 
transferring section 46 to form the liquid pressure pattern-transferred layer 36 by transferring the wood grain pattern to 

so the guardrail 30 while the thus obtained pattern-transferring film 42 is fed thereto before the ink of the wood gain pattern 
thereon is dried. 

[0069] The pattern printing section 44 may comprise a block roller 48 to make an appearance of the wood grain pat- 
tern obtained by a photomechanical process and a printing roller 50 which may be made of a polyurethane to engage 
the block roller 48 so that the wood grain pattern is transferred from the block roller 48 to the printing roller 50. A liquid 
55 pressure pattern-transferring ink is fed t the block roller 48 from ink rollers 52 and 54 which serve to supply the ink. 
Between the printing roller 50 and a pressurizing roller 56 passes the base film 42A of the transferring film 42 to which 
the wood grain pattern transferred from the block roller 48 is printed. Thus, it will be understood that the pattern printing 
section 44 is a kind of an offset printing system, but it may be of a gravure printing system. The ink to be used for printing 
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the wood grain pattern is a black ink including a fluoropolymer resin ingredient and an inorganic pigment as described 
with reference to Fig. 2, and more particularly, it may be the black ink having the resin Ingredient of the vinylidene fluo- 
ride and the black Inorganic pigment of the carbon black, for instance. In case the wood grain pattern is to be printed by 
the dark brown ink, the printing ink may be obtained by blending the red. the yellow and the black at an appropriate ratio, 
5 for instance. It should be noted that these color inks should be one including a fluoropolymer resin such as a vinylidene 
fluoride and so on and a particular inorganic color pigment. 

[0070] In the illustrated embodiment, the liquid pressure transferring section 46 is illustrated to be of a conveyor type, 
in which a plurality of the guardrails 30 are sequentially fed to the transferring area. This may be also effectively utilized 
In case the guardrails 30 are relatively shorter. In case the pattern should be transferred to the relatively longer guard- 
10 rails 30 under a liquid pressure, there may be preferably employed a transferring operation of a batch system in which 
each of the guardrails 30 is immersed Into a transfen^ing bath having a stationary water In a gradually inclined manner 
from one end to the other end thereof. 

[0071] The conveyor type liquid pressure transferring section 46 may comprise a transferring bath 58 through which 
a water Is fed and an objective body conveyor 60 to sequentially supply the body 32 of the steel guardrails 30 to the 

15 transferring bath 58. Similarly, an undercoat is previously applied to the surface of the guardrail body 32 by using a 
brown paint having a resin Ingredient of fluoropolymer resin as previously described with reference to Fig. 2. 
[0072] As shown in Fig. 3. the liquid pressure transfen-ing film 42 formed by printing the wood grain pattern at the 
pattern printing section 44 Is supplied to the water surface within the transferring bath 58 while the wood grain pattern 
Is upwardly faced af ier the pattern Is printed, but before it is dried and fed toward a transferring area 62 within the trans- 

20 ferring bath 58. The transferring film 42 is moved by such a suitable means as gives a flow to the water within the trans- 
ferring bath 58. Since the Ink layer of the transferring film 42 Is at the state of being swelled, it can be continuously fed 
to the transfen-ing step without treating it by an activator. 

[0073] As the transferring film 42 is supplied to the water surface 64, the base film 42 A thereof is swelled by the water, 
but since the ink layer of wood grain pattern thereon is insoluble to the water, it Is fed to the transferring area while it is 
25 slightly expanded in a longitudinal direction and in a lateral direction in accordance with the swelling of the base film 
42A. 

[0074] As shown in Fig. 3, the objective body conveyor 60 serves to sequentially immerse Into the water wittiin tiie 
transferring batii 58 at the transferring area 62 the guardrail bodies 32 having the brown undercoat previously applied 
thereto while tiie transferring film 42 is positioned under the surface of the guardrail bodies 32 and tiiereafter draw up 

30 the guardrail bodies 30 out of the water. By utilizing a water pressure occun'ing when the guardrail bodies 32 are 
immersed into the water, the Ink layer of wood gain pattern on the transferring film 42 is closely adhered to tiie surface 
of tiie guardrail bodies 32 so tiiat the wood grain pattern is transfen-ed onto tiie surface of tiie guardrail bodies 32 to 
form the layer 1 4 of ttie transferred pattern (see Fig. 1 ). Out of tiie guardrail bodies 30 onto which the wood grain pattern 
is transfen-ed and which is drawn up out of the water is removed tiie portion of the base film remaining on the guardrail 

35 bodies 30 by any suitable film removing means and then the topcoat may be applied tiiereto, if required. Thus, tiie steel 
guardrail 30 having the wood grain pattern applied as shown in Fig. 2 and having a good weather resistance can be 
produced. 

[0075] In this process, following the printing step in which the print pattern (wood grain pattern) is printed on tiie trans- 
ferring film 42, tiie print pattern is transferred on the guardrail bodies 32. This serial system of operation may be advan- 

40 tageously applied to a case in which the print pattern (wood grain pattern) of a single layer Is printed on the transferring 
film. Of course, tiie serial system of operation may be applied to a case in which the print pattern of multi-color or multi- 
layer Is printed on the transferring film, but since the multi-color printing and the multi-layer printing are somewhat 
harder than the single layer printing. In case there is used tiie transferring film having the print pattern obtained by the 
multi-color printing or tiie multi-layer printing, there Is preferably employed a system In which the step of printing the 

45 print pattern and the step of ti-ansferring the print pattern are separately conducted as disclosed in the United States 
Patent No. 4,436,571 specification. 

UTILIZABILITY OF INDUSTRIES 

50 [0076] In tills manner, tiie invention is suitably applied for printing by a liqukJ pressure pattern-transferring method a 
pattern on a surface of an outdoor article or an outdoor structure exposed to severe outdoor atmospheres for ten and 
several years through several decades which are building materials such as guardrails, gates or tiie likes and structures 
such as bridges or the likes 

[0077] Furthermore, this invention Is adapted to provide a liquid pressure transferring article having a transferred pat- 
55 tern provided through an undercoat on the body of the article and having an overcoat applied if required in which tiie 
transferred pattern has a weather resistance maintained at a life span of the article itself. Since the layer of the trans- 
ferred pattern and tiie undercoat and/or the overcoat are closely adhered to each other, it may be applied to tiie outdoor 
article or tiie outdoor sti-ucture similarly 
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[0078] Since the invention may apply the transfen-ed layer such as wood grain pattern to a large-sized outdoor struc- 
ture by combining an undercoat of ground color having a weather resistance with a transferred patl rn of a printing ink 
having a weather resistance of ten and several years through several decades, a wooden-like structure can be econom- 
ically produced while an amount of an expensive ink to be used is as low as possible. 

5 

Claims 

1 . A liquid pressure pattern-transferring ink comprising a resin ingredient and a color pigment, characterized by that 
said resin ingredient is composed of a f luoropolymer resin and said color pigment is an inorganic pigment. 

10 

2. An ink set of liquid pressure pattern-transferring inks including at least a blue ink, a yellow ink and a red ink and 
each of said inks characterized by conprising a resin ingredient and a color pigment, said resin ingredient being 
composed of a vinylidene fluoride and said color pigment for said yellow ink being at least one selected from a 
group of an iron oxide, a titanium yellow and a lead chromate, said color pigment for said red ink being at least one 

15 selected from a group of a rouge, an iron oxide and a lead molybdate and said color pigment for said blue ink being 
at least one selected from a group of an iron blue, an ultramarine blue and a cok>alt aluminate. 

3. An ink set of liquid pressure pattern-transferring inks as set forth in claim 2 and further including one or both of a 
white ink and a black ink wherein said color pigment for said black ink is at least one selected from a group of a 

20 cartx)n black and an iron oxide and said color pigment for said whKe ink is at least one selected from a group of a 
titanium white, a white lead and a zinc white. 

4. A liquid pressure pattern-transferring film having a liquid soluble or liquid swelling base film and a print pattern 
printed on said base film, said print pattern being printed by using a liquid pressure pattern-transferring ink charac- 

25 terized by comprising a resin ingredient and a color pigment, said resin ingredient being composed of a fluoropol- 
ymer resin and said color pigment being an inorganic pigment. 

5. A liquid pressure pattern-transferring film having a liquid soluble or liquid swelling base film and a print pattern 
printed on said base film, said print pattern being printed by using one or a plurality of printing inks of a blue inK a 

30 yellow inK a red ink, a black ink and a white ink or a ink or inks prepared by blending said printing inks each char- 
acterized by comprising a resin ingredient and a color pigment, said resin ingredient being composed of a vinyli- 
dene fluoride and said color pigment for said yellow ink being at least one selected from a group of an iron oxkle, 
a titanium yellow and a lead chromate, said color pigment for said red ink being at least one selected from a group 
of a rouge, an iron oxide and a lead molytxlate, said color pigment for said blue ink being at least one selected from 

35 a group of an iron blue, an ultramarine blue and a cot>alt aluminate, said color pigment for said black ink being at 
least one selected from a group of a cartxjn black and an iron oxide and said color pigment for said white ink being 
at least one selected from a group of a titanium white, a white lead and a zinc white. 

6. A liquid pressure pattern-transferred article formed by transferring a print pattern from a pattern-transferring film 
40 onto an objective body by using a liquid pressure, said print pattern being formed by being printed by using a liquid 

pressure pattern-transferring ink characterized by comprising a resin ingredient and a color pigment, said resin 
ingredient being composed of a f luoropolymer resin and said color pigment being an inorganic pigment. 

7. A liquid pressure pattern-transferred article formed by transferring a print pattern from a pattern-transferring film 
45 onto an objective body by using a liquid pressure, said print pattern being formed by being printed by using one or 

a plurality of printing inks of a blue ink, a yellow ink, a red ink. a black ink and a white ink or an ink or inks prepared 
by blending said printing inks each characterized by comprising a resin ingredient and a color pigment, said resin 
ingredient being composed of a vinylidene fluoride and said color pigment for said yellow ink being at least one 
selected from a group of an iron oxide, a titanium yellow and a lead chromate, said color pigment for said red ink 
so being at least one selected from a group of a rouge, an iron oxide and a lead molybdate. said color pigment for said 
blue ink being at least one selected from a group of a iron blue, an ultramarine blue and a cobalt aluminate. said 
color pigment for said black ink being at least one selected from a group of a carbon black and a iron oxide and said 
color pigment for said white ink being at least one selected from a group of a titanium white, a white lead and a zinc 
white. 

55 

8. A liquid pressure pattern-transfenred article as set forth in claim 7 or 8. and wherein said objective body has one or 
both of an undercoat provided under said liquid pressure pattern transferred layer and a topcoat provided on said 
liquid pressure pattern transferred layer, said undercoat and said topcoat being formed by a paint having a resin 



10 



EP 0 918 078 A1 



ingredient of f luoropolymer resin. 

9. A liquid pressure pattern-transferred article characterized by having an undercoat provided on a surface of a objec- 
tive body and a liquid pressure pattern transferred layer formed by transferring a print pattern on said undercoat 

5 from a pattern-transf ending film by using a liquid pressure, said undercoat formed by a paint having a resin ingredi- 
ent of a f luoropolymer resin to provide a ground color to said objective body, said liquid pressure pattern transferred 
layer having a single color pattern so as to provide a predetermined decorative surface in conobination with said 
ground color, said single color pattern being formed by a liquid pressure pattern-transferring ink comprising a resin 
ingredient of a fluoropolymer resin and an inorganic pigment. 

10 

10. A liquid pressure pattern-transferred article as set forth in claim 9 and wherein said liquid pressure pattern-trans- 
ferring ink characterized by that said resin Ingredient Is composed of a vinylidene fluoride and that said color pig- 
ment for said yellow ink is at least one selected from a group of an iron oxide, a titanium yellow and a lead chromate, 
said color pigment for said red Ink is at least one selected ffom a group of a rouge, an iron oxide and a lead molyb- 

15 date, said color pigment for said blue ink is at least one selected from a group of an iron blue, an ultramarine blue 
and a cobalt aluminate. said color pigment for said black Ink is at least one selected from a group of a carbon black 
and an iron oxide and said color pigment for said white ink is at least one selected from a group of a titanium white, 
a white lead and a zinc white. 

20 1 1 . A liquid pressure pattern-transferred article as set forth in claim 9 or 1 0 and wherein said objective body is a guard- 
rail, a fence, a gate or a bridge. 

12. A metiiod of transferring a print pattern from a pattern-ti-ansf erring film onto an objective body by using a liquid 
pressure, said print pattern being formed by being printed by using a liquid pressure pattern-transferring Ink char- 
25 acterized by comprising a resin ingredient and a color pigment, said resin Ingredient being conrposed of a fluoropol- 
ymer resin and said color pigment being an inorganic pigment and said print pattern which is dry on said pattern- 
transferring film being transferred under said liquid pressure after said print pattern is so treated as to be activated 
by an activator. 

30 13. A mettiod of transferring a print pattern from a pattern-transfen-ing film to an objective body by using a liquid pres- 
sure, said print pattern being formed by being printed by using one or a plurality of printing inks of a blue ink. a yel- 
low Ink, a red Ink. a black Ink and a white ink or an Ink or inks prepared by Nending said printing inks each 
characterized by comprising a resin ingredient and a color pigment, said resin ingredient being composed of a 
vinylidene fluoride, said color pigment for said yellow ink being at least one selected from a group of an iron oxide. 

35 a titanium yellow ad a lead chromate, said color pigment for said red ink being at least one selected from a group 
of a rouge, an iron oxide and a lead nrK)lybdate. said color pigment for said blue ink being at least one selected from 
a group of an iron blue, an ultramarine blue and a cobalt aluminate. said color pigment for said black ink being at 
least one selected from a group of a carbon black and an Iron oxide and said color pigment for said white ink being 
at least one selected from a group of a titanium white, a white lead and a zinc white and said print pattern which Is 

40 dry on said pattern-transferring film being transferred under said liquid pressure after said print pattern is so treated 
as to be activated by an activator. 

14. A method of transferring a print pattern from a pattern-tiansferrlng film onto an objective body by using a liquid 
pressure, said print pattern being formed by being printed by using a liquid pressure pattern-transferring Ink char- 

45 acterized by comprising a resin ingredient and a color pigment, said resin Ingredient being composed of a fluoropol- 
ymer resin and said color pigment being an Inorganic pigment and said print pattern being transferred under said 
liquid pressure before said print pattern is dried on said pattern-transferring film. 

15. A method of transferring a print pattern from a pattern-transferring film to an objective body by using a liquid pres- 
50 sure, said print pattern being formed by being printed by using one or a plurality of printing ink of a blue Ink, a yellow 

ink. a red ink, a black Ink and a white ink or a Ink or inks prepared by blending said printing inks each characterized 
by comprising a resin Ingredient and a color pigment, said resin Ingredient being composed of a vinylidene fluoride, 
said color pigment for said yellow ink being at least one selected from a group of an iron oxide, a titanium yellow 
and a lead chromate, said color pigment for said red ink being at least one selected from a group of a rouge, an 
55 iron oxide and a I ad molybdat , said color pigment for said blue ink being at least one selected from a group of an 
iron blue, an ultramarine blue and a cobalt aluminate. said color pigment for said black Ink being at least one 
selected from a group of a carbon black and an iron oxide and said color pigment for said white ink being at least 
one selected from a group of a titanium white, a white lead and a zinc white and said print pattern being transferred 
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under said liquid pressure before said print pattern is dried on said pattern-transferring film. 

16. A method of transferring a print pattern onto an objective body comprising the steps of forming an undercoat on 
said objective body by a paint having a resin ingredient of a f luoropolymer resin to provide a ground color thereto 
and forming a liquid pressure pattern transferred layer of a single color pattern by transferring a print pattern of said 
single color pattern on said undercoat from a pattern-transferring film by using a liquid pressure so as to provide a 
predetermined decorative surface to said objective body in combination with said ground color, said print pattern 
being formed by a liquid pressure pattern-transferring ink comprising a resin ingredient of a f luoropolymer resin and 
an inorganic pigment. 

1 7. A method of transferring a print pattern onto an objective body as set forth in daim 1 6. and wherein said resin ingre- 
dient of both of said paint and said liquid pressure pattern-transferring ink characterized by comprising a resin 
ingredient being connposed of a vinyltdene fluoride and said color pigment for a yellow ink being at least one 
selected from a group of an iron oxide, a titanium yellow and a lead chromate, said color pigment for a red ink being 
at least one selected from a group of a rouge, an iron oxide and a lead molytxiate and said color pigment for a blue 
ink being at least one selected from a group of an iron blue, an ultramarine blue and a cobalt aluminate, said color 
pigment for a black ink being at least one selected from a group of a carbon black and an iron oxide and said color 
pigment for a white ink being at least one selected from a group of a titanium white, a white lead and a zinc white. 
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FIG. 1 




PTG. 2 • 
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FIG. 3 
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